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Introduction and Literature Review 
 
1.1 General Introduction 
 
In New Zealand, dairy cows generally calve in the spring and produce milk through spring, 
summer and autumn. This is arranged this way to ensure that there is ample good quality 
grass available when the cows require it most; in early lactation.  
 
In the winter most farmers dry all their cows off to let them gain strength and condition in 
anticipation of the next calving and lactation. The feeding and tending of the cows during the 
winter period is generally called “wintering” 
 
Cows in the Southern parts of New Zealand are mainly wintered on brassica crops. This 
system has been inherited from the few dairy farmers that were there before the dairy influx 
in the nineties. Typically cows were farmed at 2.5 cows per hectare (“one cow to the acre”) 
and the cows were wintered on brassica crops on the milking platform (home farm). Fifteen 
to twenty percent of the milking platform was sown out in kale or Swedes and new pasture 
was sown afterwards. The soil had enough time to restore under pasture and this system 
worked reasonably well. 
 
It did not take long for the newly imported farmers to work out the opportunity cost of 
having part of the milking platform out of the grazing round for winter crops. Wintering the 
cows off the milking platform and increasing the stocking rate to about three cows to the 
hectare on the home block was considered to be a better option. Cows were sent off the 
milking platform during winter to a runoff.  The crop rotation on such a runoff can be as 
intense as fifty per cent of the land in brassica’s at any given time.  
 
Most of these runoffs have previously been used for sheep farming with nearly the whole 
farm in grass. During the first crop rotation the whole farm can be introduced to brassica 
crops before the negative effects of this practice are noticed. A common practice is to plough 
up enough area for winter feed, use the ground for wintering for two years, put the paddocks 
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back into grass and plough up the next lot. This first crop rotation can take up to eight or ten 
years, but at some stage the first cropping round will run out and paddocks that have had 
brassica crops in them before will have to be used again. This is when the negative effects are 
felt in regard to soil structure damage and weed infestation. The viability and sustainability 
of this system is now in question. This report describes an investigation into the physical, 
environmental, animal health/ welfare and financial implications of an alternative to this 
system.  
 
1.2 Issues with Wintering Systems in Southland 
 
The dairy industry has experienced a period of strong growth in the last decade. Southland 
dairy cow numbers have increased from 114 378 in 1994 to 350 621 in 2004 (Statistics New 
Zealand, 2005).With this growth the opportunities to synergize wintering options with other 
land based industries, like crop farming or sheep farming have diminished. The swollen army 
of dairy cows has an increasingly negative impact on the environment. 
 
As noted in the introduction, cows are typically wintered on brassica crops in Southland. 
Brassicas have the advantage that they can produce a large yield per hectare and that the crop 
can be carried into the winter without loss of feed quality or feed quantity (Nickol et al, 
2003).  
 
There are however, a number of problems associated with brassica wintering of dairy cows. 
The main ones are: 
- Pugging damage in the winter period when the soil is wet: It is impossible to 
winter cows on brassica crops without pugging the soil. Soil compaction impedes root 
growth and decreases the plant’s ability to take up nutrients and water. Furthermore, 
pugged up soils are more difficult to work and take longer to dry out in the spring. 
This often results in delayed planting for the second crop and delayed planting results 
in reduced yields (Scott, 2003) 
- Leaching of nutrients in the winter period: FertResearch established with a 
modeling framework that the winter period accounted for 60 % of the whole farm 
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nitrogen leaching losses in their Southland research site (Monaghan et al, 2004). This 
is very damaging to the environment and is likely to be of increasing concern to 
environmental groups and consumers.  
- Soil treading damage can alter soil physical properties such as decreased 
infiltration rate and increased bulk density. The change of these parameters can 
increase overland flow and as a result sediment transfer, phosphorus loss and loss of 
bacteria  (McDowell, et al, 2003). 
- Increased presence of problem weeds in brassica farming: Brassicas have an oily 
seed. This seed can lie dormant in the soil for a long period of time. There are a 
number of weeds, closely related to brassicas that have seed with similar 
characteristics. The most common ones are Shepherd’s Purse, Redshank and Wild 
Turnip. The close relationship of these weeds to the crop makes it very difficult to 
control them chemically.  
- Brassica related diseases and pests: Club root and dry rot are increasing problems 
in Southland. These disease problems get worse when the rotation is shorter because 
the diseases need a “green bridge” to survive.  The cultivation of second year Swede 
crops is therefore very risky, even when resistant varieties are used. 
- Slugs and insects like springtails, diamond back moth and white butterfly can 
adversely affect yields. While it is not difficult to control these, the control measures 
increase the costs of the crop grown.   
- Feed wastage: Depending on the type of crop, grazing method and weather 
conditions, feed wastage can range between 20% to 60% (Scott, & Fleming,2003).  
- Reduced days in Milk: All cows have to be dried off together before they are 
transported to the runoff. A cow that is due in early October could be dry for four 
months. Short lactations are very wasteful since there is no income attached to dry 
cows.  
- Animal health issues: The most common problems are: nitrate poisoning, kale 
anemia and low iodine (Familton, 2003). Increased stress on the cows during the 
winter months can also bring underlying health problems like peritonitis, mastitis and 
sore feet to the surface. Prolonged grazing of brassicas can also cause Vit. E 
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deficiency resulting in weakness in newborn calves and retained membranes (John 
Gill, 2006).  
- Animal welfare issues: Verkerk et al.(2006) found that during cold weather cows 
were stressed as a result of hypothermia. Animals reduced their lying times to the 
point that lying deprivation added to the stress. Behavioural responses such as 
choosing postures that reduce heat loss and progressing to shivering to generate heat 
were observed.   
- Consumer related issues: In the report “Growing for Good” the Commissioner for 
the Environment suggests that if the community deems that the environmental 
damage from farming is unacceptable, farmers risk loosing their “license to operate” 
in society. (Parliamentary Commissioner for the Environment, 2004). The “Dirty 
Dairying” campaign has raised public awareness of the potential environmental 
impacts of dairy farming. 
- Economic factors: Wintering costs for cows on Brassica crops in Southland vary 
between $19.50 and $32.00 per cow per week (Greig, 2004). Considering a 10 week 
winter, this works out at somewhere between $195 and $320 per cow; $0.50 to $0.80 
per kg MS assuming a per cow production of 400 kg MS. This puts a major dent in 
the competitive advantage of Southland dairy farming compared with dairy farming 
in other areas and compared with other land uses locally. 
 
In the report “Growing for Good” Dr Morgan J Williams, the Parliamentary Commissioner 
for the Environment (2004) makes the following suggestions: 
- “For farming to remain viable, the physical environment in which it is based needs to be sustained in a 
healthy condition. This is because farming is dependent on “natural capital”- the stocks of natural 
resources, such as water, soil and biodiversity- and the “services” that this natural capital provides. 
These services include clean air and water and the creation and maintenance of healthy soils”.  
- “Faecal matter and eroded sediment from farming sources are major contaminants of New Zealand’s 
waterways. Many of New Zealand’s lowland rivers are now unsuitable for swimming and some 
drinking supplies are at risk from faecal contamination”. 
- “To respond to the growing environmental risks within New Zealand, and to avoid some of the major 
problems experienced overseas, New Zealand farmers need to acknowledge and address these trends. 
Current trends are not inevitable. It is possible to farm in ways that are environmentally, socially and 
economically sustainable. However, this will require many existing systems to be redesigned”. 
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1.3 Summary and Discussion: 
 
Since the early nineties a lot has changed in the Southland dairy industry. Some relevant 
changes are: 
- The cow population and its environmental impact have increased dramatically. 
- The price of land in Southland is four to five times as high now.  
- Buying more land to winter on is not an easy option anymore and good runoff land is 
hard to find. 
- Grazing- off costs have increased from $8- $10 per cow per week to $18-$22 per cow 
per week. 
- Wastage and cultivation difficulties caused by intensified crop rotations have 
increased the wintering costs on owned runoffs to around $25.  
- The “dirty dairying” campaign and the “Growing for Good” report have put the 
spotlight on the environmental impact of the dairy industry.  
- This increased focus of consumers and the wider community on animal welfare and 
environmental issues make brassica wintering options less acceptable. 
- Due to repeated cultivation of brassicas some land has become unsuitable for winter 
crops, due to soil structure issues and weed infestation. 
- The silage contracting industry in Southland has matured and the cultivation of grain 
for whole crop silage has come of age. 
- Other feedstuffs, like PKE or Copra meal, have become available to the Southland 
farmer. 
  
While wintering cows on brassica’s might have been a suitable option in the nineties,  the 
question arises whether or not this system is still the best option, after all the changes and 
challenges have been taken into account. 
 
It is questionable how future- proof this dependence on brassica crops is for the Southland 
dairy industry. Will the dairy industry be able to co exist successfully into the future with the 
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wider community and a healthy environment, or will adaptations be required to make this 
possible? 
  
If the dairy industry does not “tidy up its act” on its own account, increased legislation or 
impeded growth are likely options in the future.  
 
1.4 Structure of Report: 
 
In this report, a comparison is made between wintering dairy cows on brassica crops and 
wintering in a free stall barn, in Southland, New Zealand. 
 
The second chapter deals with the aims and objectives of the study and describes the 
methodology used.  
 
Chapters three to six give a more in depth comparison of the two systems comparing 
respectively physical, animal health and welfare, environmental and financial data.  
 
In chapter seven, an analysis and conclusions are provided.  
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2 A comparison of two Wintering Systems 
 
2.1 Aims and Objectives 
 
In an effort to find answers to the questions and challenges posed in chapter one, two dairy 
cow wintering systems were compared; brassica wintering (the common practice in 
Southland) and inside wintering (common overseas, but generally considered too expensive 
for New Zealand conditions). 
 
The aim of the research was to determine if brassica wintering is still the most suitable way 
to feed and keep dairy cows in the winter months in Southland, or if the inside alternative 






In a multiple herd farming operation in Southland, one herd was wintered on brassica crops 
and another genetically similar herd was wintered in a European style wintering facility. The 
two herds were farmed side by side under similar management until the start of the winter 
(the start of the comparison). The two systems were compared in terms of their physical 
inputs and outputs, effects on animal health and welfare, environmental impacts and their 
financial implications. 
 
For the purpose of this report “winter” means the period that all the cows are off the milking 
platform.  All the “outside cows” have been off the milking platform, on the runoff 30 km 
away from 30 May until 29 July. During that time the “inside cows” were in the wintering 
shed. Calculations regarding feed requirements, costs etc. refer to this period.  
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2.2.2 The “Outside System” 
The “outside system” is common practice in a lot of Southland herds, and it has been done 
this way on this farm for over ten years. Shortly after drying off the cows are transported to 
the runoff. This is a farm situated in an area where the land price is (or was) lower. Such a 
runoff is kept especially for the raising of young stock and the wintering of the milking herd.  
 
On the runoff the cows are fed brassica crops behind an electric wire, supplemented with 
other feed. This can be hay, straw or baleage etc. Sometimes baleage is laid out in the crop 
before the winter, to avoid driving through the mud. Drawbacks of this system are that the 
crop is damaged when the baleage is placed, and that the yield of the crop needs to be 
predicted accurately to get the right balance between brassica and baleage in the winter diet. 
In this case whole crop silage was taken to the cows and fed under the electric wire on a daily 
basis during winter with a light, purpose built silage feeder. This whole crop silage was 
grown on the runoff. 
 
It is expected and accepted in the Central Southland area that the cows pug up the ground in 
the brassica paddocks to a depth of about 20-30 cm. 
 
The cows stay on the runoff until the winter feed is eaten, and are then transported back to 
the milking platform. In this instance the cows have been “away” from 31 May until 29 July. 
 
 
2.2.3 The “Inside System” 
Cows on the “inside system” go into a purpose built free stall barn in the autumn when the 
pasture cover drops and pugging starts to occur. The barn is situated on the milking platform 
close to the milking shed. Inside the cows are fed silage. The cows are dried off according to 
their expected calving date approximately sixty days before they are due to calve. 
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Every cow has a cubicle where she can lie down on a special rubber surface. She is free to lie 
down, walk around, eat, or socialise with other cows. Both milking cows and dry cows are 
housed in the same facility. The milking cow mob and the dry cow mob are kept apart by 
subdividing gates. The area allocated for dry cows and milkers is changed throughout the 
winter by moving these gates. 
 
A feed alley runs through the centre of the building. On this feed alley silage is fed with a 
feed out wagon in front of the feed gates. Here cows can eat silage throughout the day. Silage 
is fed out twice daily. The milking cows get a different feed ration to the dry cows containing 
more protein. In this instance all the cows were fed ad lib. silage. The dry cows consumed 
9.5 kg DM whole crop silage per day while the milking cows ate 12.8 kg DM in a ration 
consisting of silage, crushed barley and molasses. 
 
By “individualising” the drying off, the average lactation length can be increased safely. This 
provides more milk income. The cows were milked until sixty days before their due date. 
During the winter a decreasing number of cows were milked and the last ones were dried off 
on 10 July. Cows were milked once a day in the early afternoon. They maintained a 
production of 1.2 kg MS/day on average until they were dried off.  
 
Cows walk around in the walking alleys. These alleys get mucked out with electrical manure 
scrapers which are operated on a time switch and driven by a chain. The scrapers are only 20 
cm high and travel at low speed (0.25 km/hr) so that the cows are not disturbed by them. The 
cows step over the scrapers when they move through. 
 
The manure is stored in a clay lined manure pond. In the spring it will be stirred to create a 
homogenous slurry and applied back onto land with a slurry tanker when the soil is dry 
enough and when the grass is actively growing and taking up nutrients. It is intended that the 
manure will be returned to the area where the winter feed has been harvested so as to 
minimise transfer of nutrients. 
 
Further information regarding the wintering shed is included in appendix 2. 
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Both inside and outside cows are kept off the grass until 10 days before their due date. The 
inside cows stay inside and the outside cows consume another 8 ha of winter crops close to 
the milking platform. This period has been excluded from the monitoring because cows are 
either inside or on the crop for different periods of time depending on when they calve. 
Finishing the comparison on 29 July when the “outside” cows return from the runoff 
provides a convenient common end point and avoids confusion. 
 
2.3 Measurements  
 
To compare the two systems the following data were collected: 
Silage yield: The silage stack was measured and the volume (m3) of silage was 
multiplied with the standard density (kg DM/m3) for whole crop silage. In addition, at 
harvest truckloads of silage were counted and multiplied with the usual kg DM per 
truckload for similar material. Both findings backed each other up. Core samples were 
made of the silage stacks and sent in to be analysed. This method was used for the 
estimation of the amount of silage in both the inside and the outside system. Analysis was 
performed using NIR and the results are included in appendix 3. 
Physical inputs: 
Brassica crop: Yield assessments were made by two independent experienced farm 
consultants in early winter by assessing the crops in every individual paddock by eye and 
multiplying the yield by the area of each paddock. The paddock sizes have been 
established with help of GPS. A farm map has been provided in appendix 1 and one such 
crop assessment in appendix 3. Two lots of crop samples were taken and sent to the lab 
for analysis. These analyses can also be found in appendix 3. 
Feed supplied to the cows: Both at Merrivale and at Heddon Bush standard feed out 
wagon loads of silage were weighed on a weigh bridge to assess the amount of silage per 
load. The amount of silage per cow was calculated by dividing the total tonnes of silage 
fed per day by the number of cows. In addition to this the time taken to feed the total 
stack was recorded. The amount of silage fed per cow per day was calculated from this 
information (total silage / number of days/ number of cows) 
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Assessment of wastage: Feed refusals of one day’s feeding were collected to assess the 
wastage in the wintering barn. The amount collected was very little and there was hardly 
any edible silage among it. It was decided that attempts to weigh such a small quantity 
would not provide an accurate measure of wastage, so instead all leftovers during the trial 
period were collected and kept in one heap on concrete. This heap was measured after the 
trial period and compared to the original silage stack for size.  
It was not possible to assess the amount of feed lost in the outside system. A comparison 
is provided by comparing the inside and the outside system for weight gain and total feed 
inputs. 
Barley and Molasses supplied to milkers: Every cow entering the milking shed to be 
milked received a standard amount of barley and molasses through the milking shed feed 
system. Ten such standard rations were collected and weighed with kitchen scales.  
Calculation of land area required: The sizes of the paddocks on the farms are estimated 
with the aid of GPS. Farm maps have been provided in Appendix 1 
Calculation of labour inputs: The time required to perform certain duties was recorded 
over a period of two weeks and averaged out.  
Calculations regarding manure and fertiliser use: Standard values for the nutrient 
content of manure were used. No lab analysis was performed here.  
Info on milk production during winter. The information from the tanker dockets and 
from Fencepost was used here. Milk produced after 20 May was assumed to be winter 
milk.  
Animal Health and Welfare
General health: All incidents of health problems were recorded during winter in both 
systems to ascertain general effect of the system on cow health (especially udder and 
hoof health). A number of abortions were recorded on the brassica crops. 
: 
Weighing sessions: Two random groups of 25 cows (one for “inside” and one for 
“outside”system) were identified at the start of winter by drafting every fourth cow 
walking through a gate. These groups were weighed on three occasions; early, middle 
and late winter to ascertain weight gain.  
A comparison of body condition scores early spring. On 28 August Ivan Lines, the 
farm consultant compared body condition scores of cows that had calved and cows that 
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were still pregnant, for the cows wintered in both systems. He went through the mobs, 
made recordings and averaged out his findings for individual mobs. 
A comparison of milk production early lactation. On 28 August the average 
production of the cows in the milking herd was calculated by dividing the total 
production on that day and two days before and after that day by the number of cows 
milked in the vat on those five days. 
A comparison of bulk somatic cell counts early spring. The average bulk somatic cell 
count information for both herds from Fonterra milk sampling was used. 
A comparison of blood and liver trace element levels early spring. Blood samples of 
about six cows in each herd were taken and analysed for Magnesium, Selenium and 
serum B12. Three liver biopsies were taken of each herd to ascertain Copper levels. The 
reports can be found in appendix 4 
Milk samples to determine source of mastitis. Samples were made of mastitis milk in 
early lactation to ascertain the spectrum of bacteria causing problems. Reports can be 
found in appendix 4 
No actual measurements made. This would have gone beyond scope of this report 
Environmental impact 
A complete record of all financial costs was kept, including costs of cultivation, 
growing and ensiling of feed, winter management costs, costs of bought in feed, cost of 
fuel and electricity, labour costs and the cost of the contract milker. The capital costs of 
construction of the wintering shed have been recorded and are included in appendix 2. 
Milk income information was gained from Fonterra reports for the period 20 May- 10 
July. The savings made on fertiliser have been estimated with help of the Ravensdown 
2006 price list. 
Financial implications: 
  
In addition to this, thirty cows, comparable in age and breeding index were transferred 
from the “inside herd” to the “outside herd” and vice versa. The productive and 
reproductive performance of these cows will be monitored during the following season. 
This information will have to be summarised and analysed at a later date.  
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3: Physical Comparison of the two Systems: 
 
3.1. Feed Requirements 
 
3.1.1. Inside feed requirements 
The dry cows inside consumed 9.5 kg DM whole crop/grass silage (mixed cultivation) per 
day when fed ad-lib. The energy content of this silage was analysed at 9.9 MJME/kg DM 
(please view appendix 3 for feed analyses). This works out at 94.05 MJME in total per day 
with average Crude Protein of 12.4.  
 
The wastage was so little that it could not be accurately assessed by sweeping the leftovers 
up and weighing them. Most of the residue was stones, dirt and foreign matter.  The volume 
of the wasted feed-heap at the end of the winter was 2% of the volume of the silage that was 
offered during that period. Because of the short time frame of accumulation of the leftovers 
and the minimal composting during that period this assessment is probably quite accurate. 
 
The milking cows inside were fed 10.0 kg DM grass silage. In the milking shed they were 
also fed 2.6 kg DM crushed barley and 0.2 kg DM of molasses.  
The feed ration works out as follows: 
Feed   kgDM   MJME/kg DM   %Crude Prot.   total MJME 
Grass silage   10.0  11.5   15   115 
Barley   2.6   12.5   12   32.5  
Molasses   0.2   12.0   5   1 
The total energy of this ration is 150 MJME with an average Crude protein of 14.2 % 
 
An analysis of the whole crop silage and the grass silage is provided in appendix 3 
 
3.1.2 Outside feed requirements 
From 30 May until 29 July there were 340 mixed age cows and 380 rising two year old 
heifers on the runoff. For the comparison I had to “convert” the 380 rising two year olds into 
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340 cows because the requirements of the pregnant heifers are lower. This “conversion” is 
mainly based on experience. Year in year out R2 heifers seem to use 10 % less crop. Usually 
they do not grow during the second winter. We know that these “680” animals ate one stack 
of whole crop silage and 36 ha of winter crop in 60 days. We estimate the whole crop silage 
stack at 223.44 t DM (volume measurements backed up with number of truckloads). 
  
The yield of the winter crops was difficult to determine. The yields were assessed by Gavin 
Tayles and Ivan Lines, both respected, experienced and established rural professionals. Ivan 
estimated the total amount of crop available for this period at 427.8 t DM, and Gavin came 
up with 348.7 t DM. This is a 22.7% difference. I myself estimated the total yield around 425 
t DM. I believe that the wide ranging estimates indicate that it is generally not known how 
much winter feed is in a paddock.  
 
The general rule of thumb in Southland is that a kale crop is three tonnes of dry matter per 
hectare per foot of height. That is closer to the first estimate, but this method can obviously 
not be accurate because it ignores factors like crop density and weed infestation.  
 
Based on the average of these estimates (with the range between the assessors), the feed 
rations were: 
Feed KgDM Range M/D Total MJME Range 
Kale 9.52 8.55-10.49 13.3 126.56 113.73-139.52 
WCS 5.6  10.4 58.24  




The total feed energy apparently consumed per day represents 96.55% (82.8- 110.3%) more 
feed energy than consumed by the dry cows in the barn (94.05 MJ/day). Some of this 
represents the additional energy cost of being outside, foraging for feed; some represents 
wastage of feed grown but not eaten. Allowing 15% additional energy requirements for cows 
outside implies wastage of 41.5% (34.5- 48.5%) of feed grown. This is only a very rough 
indication of the extent of wastage since there is no way of estimating the actual energy 
requirements or intakes of the cows in these circumstances.  
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It is clear that the amounts of feed grown and not eaten combined with the higher feed 
requirements for the outside cows are substantial and it is not surprising that a wastage factor 
of this magnitude will increase wintering costs. 
 
At the end of the day it does not make that much of a difference if a farmer has a higher yield 
combined with a higher wastage factor. Cow liveweight gain/condition score and costs per 
cow will probably be more relevant figures. 
 
3.1.3 Discussion of the feed requirements: 
Nickol et al, (2003) calculate that an average Friesian cow of 500 kg liveweight, due to calve 
15 August, gaining half a condition score has the following energy requirements: 
Maintenance     64 MJ ME 
Walking/grazing at 2km/day   10 MJ ME     
Pregnancy     14 MJ ME 
Condition gain    
Total      112 MJME 
24 MJ ME 
 
The 94.05 MJME supplied to the cows here is only 84 % of that amount. One obvious reason 
for this is the fact that the “inside cows” did not have to walk 2 km per day. When the 
required 10 MJ ME to do this is taken out, the requirements of the cows in the comparison 
are still only 92 % of the recommended amount. 
 
Allowing 67 MJ ME for maintenance (average liveweight 540 kg) and 14 MJ ME for 
pregnancy implies the cows had 12.85 MJ ME available for activity and weight gain. 
Allowing 4 MJ for activity rather than 10 MJ (leaving 8.85 MJ for weight gain) and 
assuming the majority of any increase in body condition score is fat which costs 
approximately 45 MJ ME per kg liveweight, implies a gain of 195 g per day and 9.7 kg over 
50 days. At 25 kg per condition score this would represent 0.38 condition score. The inside 
system appears very efficient when it comes to feed conversion.  
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In all fairness, the efficiency of the inside system appears unlikely high. All these 
calculations are based on the feed analysis indicating 9.9 MJ ME per kg DM.  Feed analyses, 
however, are often not overly reliable and when feeding one type of silage throughout the 
winter, it would have been wise to take some more samples to substantiate these claims.  
 
On the other hand, when managing stock outside on brassica crops it is amazing to see the 
effect of the weather on cow intake and condition gain or loss. Sometimes the cows can be 
seen to lose condition during a period of bad weather despite increased intakes. More 
targeted research would have to be done to back up these anecdotal findings. 
  
3.2 Cow Weight and Condition: 
 
As shown in table 3.1 both groups of cows gained weight throughout the winter. Weight gain 
was much higher in the second half of the winter than in the first and in the first half of the 
winter there was no significant difference between the two groups in their weight gain.In the 
second half of the winter, the cows in the wintering barn gained significantly less 
weight(significant at the 1% level) than the cows outside. 
 
Table 3.1 A Comparison of Cow Body Weights   
     
  
Inside cows  
Mean +/- SD 
Outside cows  
Mean +/- SD  
Body weight     
14 June (inside) 6 Jun Outside 536.08 +/-63.62 488.28 +/-50.07 ** 
6 July 5 July 537.96 +/-63.83 493.42 +/-47.99 ** 
27 July 26 July 574.92 +/-65.70 546.96 +/- 48.39  
Weight gain early winter 14 June- 6 July 6 June- 5 July  
# days  22 29  
Weight gain (kg)  0.96 +/-9.1 3.08 +/- 14.99  
ADG (kg/ day)  0.05 +/- 0.43 0.11 +/- 0.52  
Weight gain late winter 6 July- 27 July 5 July- 26 July  
# days  21 21  
Weight gain (kg)  35.43 +/- 11.61 58.30 +/-12.41 ** 
ADG (kg/ day)  1.69 +/- 0.55 2.78 +/- 0.59 ** 
Total winter  14 June- 27 July 6 June- 26 July  
# days  43 50  
Gain total winter  37.25 +/- 15.84 62.50 +/- 18.40 ** 
ADG (kg/ day)  0.89 +/- 0.38 1.25 +/- 0.37 ** 
** Significantly different at the 1% level    
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However, these weight gain measurements may be deceiving. The outside cows had much 
greater variability in gut fill which may have led to variable estimates of body weight at 
different weighings. The inside cows eat silage during the whole day, while the cows on crop 
fill themselves up during the day and sleep during the night. Cows on the runoff took some 
time to adjust after being trucked over and following the diet change to brassicas. The first 
weighing was one week after arrival and while it was done with the cows reasonably full, 
their intake was probably down. The second weighing was done with the cows reasonably 
empty. Both groups of cows were fed before the third weighing. The crop cows really stuffed 
themselves, where the inside cows were a bit more modest. Thus while fluctuations in gut fill 
were less likely to affect the weight of the cows in the barn, the mid winter weight of the 
outside cows probably understates and the late winter weight overstates their weights at those 
times resulting in an over estimation of their weight gain compared to the inside cows. 
 
The body condition scores of the two herds were assessed after the winter by an independent 
farm adviser and are shown below with condition scores assessed late in the previous 
lactation. 
        Inside  Outside 
Body condition score 18 April    4.6  4.75 
Body condition score before calving 28 August  4.9  4.8 
Body condition score of milkers on 28 August  4.7  4.5 
 
Observation of the body condition score of the cows and the assessment of the farm adviser 
indicated that the inside cows gained condition while the outside cows stayed about the same 
over the winter period. The outside cows ended up with an acceptable condition score at 
calving and the condition of the inside cows was very good. Unfortunately, given the 
difficulties associated with the weighing of the animals, particularly on the runoff, it is not 
possible to conclude if the inside or the outside cows gained more weight during the winter 
period. 
 
It is interesting to note that the inside cows maintained their condition better over calving and 
that they were a bit slower starting but higher peaking in terms of production. While the 
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difference is not that big, it could be caused by the fact that the outside cows have been 
trained to eat more than the inside cows over the months preceding calving. The stretch 
receptors in the rumen wall could have been affected by this. Another speculation is that 
there could be differences in the condition of the rumen wall and the papillae as a result of 
the different diets. In any case, more research would have to be done to establish the 
significance of the differences and the possible causes. 
 
3.3 Milk Production 
 
The historic lactation length in the comparison herds for this study is about 250 days. It was 
252 days last year, this is typical for the area. When cows are milked until they have a 
lactation of 305 days (leaving 60 days for the dry period) 55 days are added to the lactation. 
The production of the cows in the trial was consistently 1.2 kg MS per cow per day, so the 
extra milk production would be 55 x 1.2 = 66 kg MS per cow per year. It must be considered, 
however, that this was the first winter for this herd in the new facility. Due to some teething 
problems like sore feet and cows lying in the manure in the alley ways some cows had to be 
dried off earlier. This reduced the extra production to 17550 kg MS in total; about half the 
target. These problems were mainly once only and the target seems be realistic for another 
year.  
 
Thermoduric spores in the milk did cause some problems for the milk quality. The milk has 
graded on more than one occasion during the winter because of thermodurics. This was 
caused by spores present in the whole crop silage. The silage was basically too wet. It was 
harvested with the direct cutting front, and was not wilted. As a result the silage had a very 
low dry matter percentage which allowed for the presence of thermoduric spores. These 
spores can affect milk quality. This problem is easy to remedy by wilting the silage but it was 
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Milk production (kg MS per cow per day) of the two herds in the first few weeks of the new 
lactation are shown below: 
      Inside   Outside 
Milk production around 28 August   1.97  2.02 
Milk production at peak   2.38  2.25 
 
As noted above, the inside cows have started slower than the outside cows but have since 
caught up and overtaken them in production. 
 
In summary, although there are some difficulties in interpreting the data because of 
fluctuation in the gut fill of the cows at the runoff, the cows in the wintering barn appear to 
have consumed approximately half as much feed in energy terms relative to the total feed 
disappearance at the runoff. Although their weight gain appears to be less, the inside cows 
have held their body condition score better over winter and during calving, their milk 
production was slower starting, but has since exceeded that of the cows that were wintered on 
the runoff. In addition the cows in the wintering barn produced a total of 17,550 kg MS extra 
over the winter period. 
 
3.4 Required Area of Land 
 
3.4.1 Area required for inside system 
All the feed for the 500 cows was grown in a 30 ha paddock. We took two cuts of silage off 
this area; a Barley + grass cut of 13 T DM, and a grass silage cut of 3.5 T DM. Another 4.5 T 
DM was grazed off and not utilised for winter feed.  
This makes the total required area per cow 30 x (16.5/21) = 23.57ha/500/70= 
6.7m2/cow/day. 
 
3.4.2 Area required for outside system 
During a period of 59 days, 36 ha of winter crops were grazed by 680 cows. No other feed 
was harvested of these paddocks during the rest of the season (2nd year crop). 
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Also, the cultivation off the 223 T DM of Whole crop took up 22 ha. Due to the fact that after 
the harvest of the whole crop turnips were drilled into the stubble I included 2/3 of this area 
in the calculations. The whole crop yielded about ten tonnes and the turnips five tonnes. 
This makes the total 36 + (2/3 x 22 ha)/680/59 = 12.6 m2/cow/day. 
 
3.4.3 Discussion of the land requirements 
The herd that was wintered inside used just over half the area per day compared to the herd 
outside on brassica crops. The significance of this for the dairy industry will depend on the 
future trend of land prices. Owning land at a low return is a lot more palatable when the land 
price increases. When Capital Gain diminishes, Operating Return will become more 
important and the benefits of efficient wintering systems will be more appreciated.  
 
The apparent intensification of land use could make a significant contribution to the increase 
of milk produced in Southland if and when a system change is adopted more widely. 
 
The effects of a possible increase in stocking rate, total herd size and production due to the 
lower land requirements per cow have not been explored in the comparisons in this report. 
 
3.5 Labour Requirements 
 
3.5.1 Required work associated with the inside system 
The cows inside get three loads of silage per day on average. Two loads are fed out in the 
morning and one in the afternoon. The silage stack is situated right next to the wintering 
facility and the tractor does not need to get off the concrete. This feeding out takes about 1.5 
hr per day. 
 
Twice a week the feed alley gets cleaned and the left over feed is put on a heap by the shed. 
This takes about one hour to do. While the cows are eating, the cubicles are cleaned. They 
are constructed in such a way that most of them won’t need any cleaning, but about one in 
ten needs some manure scraped out of it. This takes about 30 minutes.  
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Labour requirements for the milking vary throughout the winter. Early winter when most 
cows are still milked it might take up to two hours for two people once a day, but this gets 
shorter when the milking cow numbers drop and after 10 July milking stops altogether. An 
average of one hour per day for two people is a fair estimate. 
 
There are some extra labour requirements such as giving the milking shed an extra clean, 
trimming some cows hooves, rearranging the subdividing gates and keeping the concrete 
track to the milking shed free of stones. Observation of the animals and general overseeing 
also takes time. An estimated two hours per day would be ample for this.  
 
All this adds up to 44 hours per week to look after 500 cows and milk the ones that are still 
lactating. An average of 5.28 minutes per cow per week; 45 seconds per cow per day  
  
3.5.2 Required work for the outside system 
The cows on the winter crops get three breaks and a helping of silage each day. The system is 
set up in such a way that each cow has about three metres of fence to eat along. On average 
the cows get nine square metres per day, so the fence has to be moved into the crop about 
three metres daily. If that was done in one shift the cows would stand in the crop eating it, 
and trampling losses would increase significantly. Feed is supplied in three servings 
throughout the day to minimise these losses. 
 
The silage is fed along the fence line in-between brassica feeds. Due to the muddy conditions 
it can be a real challenge to get to the place of destination with a full load of silage. This can 
take extra time. In addition to these standard activities there is also extra work like treating 
lame cows, shifting mobs to new paddocks, setting up and removing break fences and 
installing portable troughs. 
  
Due to the fact that the runoff is 30 km away from the dairy farms, time is lost traveling there 
and back. It takes about 40 minutes to get there. As a result of this distance the stock handlers 
must stay on the runoff for lunch etc. On average they leave home at 8 a.m. and return at 4 
p.m..  
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One person can do all the stock work most days, but twice a week a second person comes 
along to do extra’s. In addition to this, the resident manager on the runoff farm feeds out 
silage. This takes him about 3 hours per day. 
 
This totals up at 93 hours per week for 680 cows. This is 8.21 per cow per week; 70 seconds 
per cow per day. 
 
3.5.3 Discussion of the labour requirements: 
The inside system clearly has lower labour requirements attached to it. It must also be noted 
that the type of work is a lot kinder on the body. Anyone who has been hands-on involved 
with the wintering of cows on crops knows that walking through deep mud, carrying reels, 
standards and troughs in and out and chasing cows is extremely hard on the body. 
 
Another thing to note is the fact that any stockman with heart for his animals will suffer with 
the cows when they are standing with an arched back in the Southwester. It is pleasing for the 
stock handlers to have the cows inside; dry, out of the wind, settled and calm 
  
3.6 Fertiliser Implications 
 
3.6.1 Fertiliser implications of the inside system: 
Cows on a silage ration excrete 0.164 kg N; 0.029 kg P and 0.108 kg K per day 
(Vanderholm, n.d.). The manure is stored until the spring and does not change or deteriorate 
during the storage period.  It can be safely assumed that these nutrients will be at least as 
effective as the nutrients in fertiliser when applied to land. Per m3 the effluent contains 4.1 
kg N, 0.725 kg P and 2.7 kg K (Vanderholm n.d.).  
 
During the winter 2500 m3 of manure will be collected and stored. This will be applied to 
land as a slurry with a manure spreader at a rate of 15 m3 per ha, or 1.5 mm. At this rate 
there will be enough to cover 166 ha. For these 166 ha the fertiliser requirements drop as a 
result of this application.  
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On the milking platform applied nutrients are: N /P /K /S: 200.1 /44.4 / 43.5 and 56.7.  
To provide this as fertiliser only would take 580 kg of 15 % Potassium Super and 435 kg 
UREA per ha. The cost per ha would be $343.41; and for 166 ha $57006. (All fertiliser prices 
used are from the Ravensdown 2006 pricelist) 
An application of 15 m3 of slurry contains N/P/K/: 61.5 / 10.7 /40.5. On the land that gets the 
slurry application, the rest of the requirements would now be met with 301 kg UREA and 
332 kg Superphosphate. The cost per ha totaling $202.79, and for 166 ha $33663.14. The 
application of the slurry decreases the fertiliser spending by $23.342.  
 
There are extra costs associated with the spreading of the effluent. These wil be covered in 
detail in the financial section. 
 
3.6.2 Fertiliser implications of the outside system: 
When the cows are on the winter crops they will obviously excrete nutrients. After the crop 
has been grazed off, however, a sea of mud is left behind with no plants there to take up the 
nutrients. If the paddocks are going back into winter crop, the most likely sowing date is 
around 5 December, and by the time a root system has been developed which can effectively 
take up nutrients it will be after Christmas. 
 
If the paddock is going back into grass or whole crop, a sowing date in the second half of 
October is aimed for and in that case nutrients are absorbed by the grain crop from early 
December onwards.  
 
Regardless of the follow-up crop however, it is common practice to ignore any residual 
nitrogen (N) and potassium (K) in calculations for nutrient requirements of follow-up crops. 
The most likely reason for this is the fact that N and K have left the root zone by the time the 
next crop can take up the nutrients.  
 
Phosphorus losses are indirectly caused by soil structure damage. Because the soil is 
damaged macro porosity decreases and over land-flow increases. Manure will be washed off 
and phosphate will be lost together with other sediments in erosion.  
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To calculate the P-loss would go beyond the scope of this research. It would depend on a 
number of factors, like the slope of the site, the soil type, the rainfall, etcetera. For some 
area’s a net Phosphate loss after grazing of winter crops could even occur.  
 
To assume a zero value for nutrients recovered after dairy cows on winter crops in Southland 
seems to be realistic. The bulk of the nutrients will be lost before the next crop can lock them 
in. 
   
3.7 Electricity and Vehicles 
 
The inside system relies on electricity to run the milking shed and the manure system. For the 
comparison, actual electricity costs per kilogram of milk solids were used, and the same 
amount was assumed for the running of the wintering shed. 
 
The two muck scrapers in the shed run on a 0.75 Kw motor and the pump has a 15 Kw 
motor. The pump would only run 15 minutes per day. The lighting in the shed consists of ten 
400 W lights, but they are rarely all on. During the night two red 400 W lights stay on. 
 
The outside wintering system relies heavily on four wheel motor bikes, to transport people 
and materials and to shift cows. The mud and the kale stalks are very hard on the bikes and 
maintenance costs go up dramatically. Because the increased maintenance costs are hard to 
quantify, however, these were ignored and only the fuel costs were calculated in.   
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4 Effect of the two systems on Animal Health and Animal Welfare 
 
4.1 Problems associated with the introduction of Inside Wintering: 
 
The comparative trial was done in a new shed with cows that have never been housed before. 
Because the cows were not used to being housed and because the whole concept was foreign 
to them some start-up problems were encountered: 
 
- White line disease as a result of pushing cows in and out of the shed: Because the cows 
were new to the facility they were reluctant to go in, and they were reluctant to go out to the 
milking shed. After about ten days this improved significantly and cows moved in and out 
without being pushed. The fact that they were fed barley and molasses in the milking shed 
and fresh silage upon their return in the wintering shed would have helped. The pushing and 
shoving did result in tender hooves and some white line disease in about 30 % of the cows. 
Most of them self cured over the winter. 
 
- Thin hooves as a result of new concrete: Due to the fact that the concrete in the facility 
was all new, it was quite abrasive and still needed to “wear in”. This resulted in the hooves of 
the majority of cows ending up fairly thin. This would have added to the tenderness of the 
feet of the cows. In the spring, however, after two months inside, no adverse effect of the 
inside system on hoof health was identified. Any problems caused in early winter had healed 
over the winter period. 
 
- Cows lying on the concrete in the manure in the alleyways: The system is designed with 
alleys for the cows to walk around and cubicles for the cows to lie down. In the cubicles a 
special rubber surface ensures a soft underground for lying on and a sure footing for the cows 
when standing up and lying down. Pipe work ensures that the cows have their own space. 
Upon introduction to the system, however, the cows were not aware of this and they decided 
en masse to lie in the alleyways.  Another reason for the reluctance to lie in the cubicles 
might have been that Kiwi cows have a bigger comfort zone than their overseas counter parts 
(only speculating here).  
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The negative effects of “alley sleeping” are the following: 
- Cows lying in the alleyways get extremely dirty affecting milk quality.  
- Other cows can stand on teats and damage them (one teat was lost). 
- Cuts and bruises, mainly on legs, can get infected and induce swelling. 
- The hard and cold concrete surface will make the cows go “stiff” 
- An encounter with the muck scraper can be damaging. 
 
After about ten days most cows adapted and settled down. There were a few recidivists 
however, that were put outside before they could deteriorate. About thirty cows were evicted.  
 
- General stress on the animals getting used to new routines and a new environment. 
While hard to quantify, the cows appeared generally stressed during the settling in phase. 
Lying on the cold concrete and lying deprivation could have added to this stress also.  
 
- Cows getting stuck in the pipe work or the manure scrapers and unable to get up. Part 
of this problem might be of a more ongoing nature. There will probably always be the odd 
cow that gets into trouble here. In all fairness, comparing to an outside system, it is 
impossible for cows wintered on crops to get entangled in a structure that is not there.  
 
Summarising the settling in problems, it can be stated that most of the problems sorted 
themselves out within a period of about ten days. The occurrence of cows getting stuck in the 
structure might be more of an ongoing nature. Nine cows were lost in the process. One cow 
stuck in the pipe work, one dislocated shoulder stuck in the muck scraper, one stuck in the 
outside fence, one cow slipped and injured herself and the rest were hock lesions and 
septicemia in cows who were habitually lying on the concrete. These losses are not expected 
to be this high in a normal year, but it might be prudent to allow for two to three accidents 
annually. There is no way of knowing really, until more data is collected. Improvements will 
come because the cows will be familiar with the system, because the concrete will be worn in 
and because the stock handlers know what to look out for. It is reassuring to know that 
systems like this operate successfully in a lot of other countries around the world. 
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4.2 Animal health problems during winter associated with Outside Wintering 
The usual problems encountered when wintering cows on crop are: 
- Cows generally not doing well on crop and not gaining weight due to diet changes 
and heat loss (especially lighter cows burning extra energy to stay warm). 
- A drop in Copper levels over the winter. 
- Problems caused by low fibre in the diet 
- Rumen acidosis 
- Nitrate poisoning (possibly also causing some abortions). 
- Anaemia when cows are on crop too long. 
- Sore feet as a result of continuous wetness. 
 
Most of these problems are minimised when enough other feed is supplied next to the 
brassica crops. More fibre is provided, protein is better balanced and S-methyl cysteine 
sulphoxides (SMCO’s) are diluted (SMCO’s can cause Anaemia in dairy cows). The diet 
supplied in this instance was very well balanced; a Rolls Royce brassica diet. Some herds 
have to do with one to two kg of straw, here 7 kg dm whole crop silage was provided. As a 
result the cows have done very well after the first settling in phase.  
A problem that was still found was the occurrence of seven abortions. Abortions are 
generally accepted as pretty unavoidable, and three to five can easily be expected. However, 
it has to be noted that none have occurred in the shed over the winter months. At this stage it 
is too early to establish if this occurrence is coincidental or if there is a more structural 
difference.  More thorough research would have to be done to substantiate these differences.    
 
4.3 Comparison of the effects of the Wintering System on Animal Health 
 
        Inside  Outside 
Average daily weight gain early winter (kg/cow/day) 0.05 +/-0.43 0.11 +/-0.52  
Average daily weight gain late winter (kg/cow/day)  1.69 +/-0.55 2.78 +/-0.59 
Average daily weight gain total winter (kg/cow/day) 0.89 +/-0.38 1.25 +/-0.37 
Body condition score later calvers 28 August  4.9  4.8 
Body condition score milkers 28 August   4.7  4.5 
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Milk production per cow per day (kg MS) 28-8  1.97  2.02 
Milk production at peak (kg MS)    2.38  2.25 
Average Somatic cell count early next lactation  129  131 
Liver Copper (umol/kg) after winter    1107  428 
Magnesium (mmol/l) after winter    0.84  0.99 
Selenium (nmol/l) after winter    298  292 
Deaths over winter      9  - 
Abortions over winter      -  7 
 
Discussion of the animal health effects: 
As noted earlier, the weight gain measurements may be deceiving because of variations in 
gut fill. Especially in the outside cows. Nevertheless, there appears to have been slightly 
greater weight gains outside than in the wintering barn, but the cows in the barn appear to 
have gained more condition over winter and they have carried this extra condition through 
calving. The body condition score assessment of the two herds after the winter (done by an 
independent farm adviser) seems to be a more accurate measure of the weight gain of the 
cows because the inside cows definitely looked better in the spring. 
 
Udder health was pretty good in both herds. An increase in the occurrence of Strep Uberis 
infections could have been expected in the inside situation due to the containment of the 
cows in a relative small area, but this did not occur. The blood and liver trace element profile 
shows no real differences, except for the lower Copper levels in the cows that have been 
wintered on brassicas. This was expected. It is a pity that blood samples were taken on 
different days in terms of Magnesium levels, Magnesium can vary a lot from day to day.  
 
In summary it can be stated that: 
- There is an increased risk of accidents and injuries in the inside system. 
- There is an increased risk of abortions on crops. 
- Condition gain is potentially greater in the inside system. 
- Improved condition is carried through calving into early lactation. 
- Cows wintered inside could be a bit slower starting production. 
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- Cows wintered inside seem to peak higher the next lactation. 
- Copper levels suffer on brassica crops. 
- Udder health and hoof health in early lactation seem unaffected. 
 
It seems fair to expect that after the first year, with its settling in problems, general animal 
health costs incurred during winter will be budget neutral. There are specific problems 
associated with both systems which will need special care and stockmanship. At this stage 
this is still speculative, however, and it remains to be confirmed in due course if health 
problems in the inside system will come down and if the decrease in abortions holds up.  
 
Supporting information regarding animal health can be found in appendix 4. 
 
4.4 Animal Welfare 
 
To ascertain the welfare of the cows in the two systems, the standing- and lying down 
behaviour of the cows was monitored the in the two systems. For a twenty four hour period a 
group of forty cows was monitored and every fifteen minutes it was recorded how many 
cows were standing and how many were lying down. The following observations were made: 
 
Average Time Spent Lying Down over a 24 Hour Period: 
      Inside   Outside 
21- 22 June     8 hrs 22 mins 
24- 25 June        11 hrs 40 mins 
7-8 July     10 hrs 33 mins 
 
A t- Test of the difference in numbers of animals lying down at 15 minute intervals showed 
that the first observation on the inside cows on 22- 23 June is significantly different from the 
other two observations at the 1% level, but that there is no significant difference between the 
second observation inside and the observation outside on 24- 25 June (see appendix 4). 
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It was very surprising to find that most cows lie down during the night on the crop paddocks. 
Most farmers are in disbelief when they hear this. When it got dark the cows found a place 
close to the crop, sheltered from the wind, where the mud is not quite as deep and lay down. 
In the morning at the sound of the motorbike starting up in the yard, all the cows got up, 
wandered around and erased their lying down marks. When the first human arrived, no sign 
of lying down could be seen. This was actually quite humorous. The cows on crop were lying 
11 hrs and 40 minutes per day on average. It has to be said that the night when the cows were 
monitored was a very pleasant, frosty and clear night, and the mud was not very deep (10- 15 
cm).  
 
The inside cows were observed for two 24 hr periods about two weeks apart, mainly to see if 
they were settling in and getting used to lying in the cubicles. The lying behaviour was 
observed 21 June and 7 July.  By the second time the cows were getting used to the cubicles. 
The first 24 hr period on 21 June, the cows were lying for 8 hrs and 22 minutes per day. The 
cows appeared stressed and fatigued. Their heads and ears were down and they moaned a lot. 
In the second measurement on 7 July the cows were lying for an average 10 hrs and 33 
minutes per day. One could clearly see that the cows were a lot happier. While the time spent 
lying was still shorter than in the outside system it seems likely that this was caused by the 
availability of silage around the clock. The mob on the other side of the feed alley had 
finished their silage, and only ten to fifteen percent of them was up during the night (7.30 pm 
- 7.30 am). This indicates a standing/lying down behaviour similar to the outside cows. 
Because there is no feed there is no reason to get up.  
 
Discussion of lying/ standing information: 
Verkerk et al (2003) did similar measurements. They found that mean daily lying times on a 
chip pad, yard, lane way and small paddock were respectively 11.9, 7.0, 5.7 and 6.9 hrs. 
Stewart et al (2002) found that cows on crop lay 11.2 hrs per day. This is in line with the 
findings in this research. Verkerk et al conclude that a period of four or more days in which 
lying times are limited to 4-6 hrs per day is sufficient to cause acute and chronic stress 
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Twiss and Holmes (2001) compared lameness and mastitis in the peri-parturient period 
between cows held on different surfaces for 15 hours per day. They found different levels of 
mastitis, milk fever and hoof health at calving, depending on the surface (bark chips or 
concrete). Based on this and the fact that no difference can be found in mastitis, milk fever or 
sore feet levels in the two systems compared here, it can be concluded that animal welfare is 
not compromised significantly in the inside- or outside environments for the monitored cows.  
 
Some signs of welfare compromise were seen during the settling- in period in the first few 
nights that the cows were kept inside. They appeared tired and were standing with their heads 
lowered, their ears were droopy and they moaned a lot. When put outside during the day they 
all preferred lying down over grazing.  
 
On occasion the cows in the outside system were seen to arch their backs and huddle up in a 
corner during showers combined with strong winds. This is an indication of welfare 
compromise due to hypothermia. 
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Most of the adverse environmental impacts of dairy farming are caused by the occurrence of 
nutrient and bacteria losses from the farming system to the environment. The main nutrients 
causing problems are nitrogen and phosphorus. Due to the fact that the reasons of the losses 
of these nutrients are different, the effect of the wintering system on the losses of Nitrogen 
and Phosphorus will be discussed separately. 
 
5.2 The effect on the Wintering System on Nitrogen losses.  
 
Nitrogen will enter waterways via leaching. Much of the N leached comes from urine patches 
deposited in late autumn and early winter (Dexcel, 2005). Trial work at Bog Burn (a 
Southland site) has indicated that 60 % of the total whole farm nitrogen leaching occurred in 
the winter months over 15 % of the farmed area (Monaghan et al, 2004 p 19).  
Monaghan et al found that the greater losses in the wintering part of the system arise due to: 
- Relatively large amounts of mineral nitrogen remaining in the soil in late autumn 
- The deposition of much excretal N onto the grazed crop during winter when plant 
uptake is correspondingly low.  
 
In the Dexcelink spring issue 2006 a description is given of Dexcel’s “Tight N” Prototype 
farm. On that farm a reduction of 27 % leached Nitrate was achieved by keeping cows off 
pasture and using a stand off pad for the herd every night from May to August. 
 It is likely that the difference between the two wintering systems in this comparison would 
be considerably higher than on the Tight N farm for a number of reasons. The cows are 
inside the wintering barn and the Nitrogen is captured for the whole 24 hour period, not just 
the nights as on the Waikato farm. In addition, Nitrogen losses are expected to be greater 
from brassica crops than from pasture and given the fact that the land is left bare for at least 
three months after the deposition of the nutrients, as explained in section 3.6.2 there is a 
longer period for Nitrogen to be leached from the system. 
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In contrast, effluent from the wintering barn is spread onto pastures in a slurry when the 
pasture is actively growing and taking up Nitrogen. The slurry is applied evenly over the 
paddock at an application rate of 1- 2 mm. As noted above, the principal source of Nitrogen 
leachate is from the highly concentrated urine patches.  
 
Monaghan et al (2004) report losses of 103 kg N/ha/yr, found in field measurements on 
brassica paddocks in South Otago. While it is not possible to give a quantitative estimate of 
the reduction in N losses with the inside system, for the reasons given above, it can be 
assumed that the reduction on leachate is likely to be considerably greater than the 27 % 
found on theWaikato tight N- farm 
 
In summary, it can be stated that significant nitrogen losses occur in brassica wintering 
systems in Southland. A covered feedpad, or the system that has been researched here 
obviously has considerable environmental benefits in this regard.  
 
5.3 The effect of the Wintering System on Phosphorus losses: 
 
Phosphorus is not easily leached out from the soil. Losses are caused by overland flow: 
- In excrement during the winter and 
- As soil derived phosphate together with other sediments by erosion. 
 
McDowell et al, (2003) found in trials conducted in South Otago that winter grazing of dairy 
cows altered the physical parameters of the soil. The Bulk Density increased and the Macro 
Porosity decreased. As a result, saturated hydraulic conductivity was lower and over land 
flow was higher for the area used for winter grazing of dairy cows. This increase in over land 
flow will mobilise and wash off sediments, soil derived P and phosphorus contained in 
deposited dung. Mc Dowell et al  conclude on p. 1529 that it is unlikely that any residual P 
effect from grazing will remain after grazing.  
It is very difficult to quantify how much Phosphorus would be dislodged and washed off in 
brassica wintering systems and to what extend the damage done to the soil will increase 
future over land flow rates and P loss. In any case, that research would go beyond the scope 
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of this comparison. It is safe to assume, however, that brassica wintering systems contribute 
to soil compaction and increased over land flow rates. As a result sediment loss and 
environmental damage increase.   
McDowell et al (2003) suggest that a feed pad may be required with feed and good effluent 
disposal systems. 
Again it is reasonable to assume that the wintering barn will have significant environmental 
benefits in terms of Phosphate losses. Because the cows are inside over winter, there is no 
soil damage and no increase in over-land flow and P-loss. As with N, the P from effluent is 
applied to actively growing pastures when up-take will be maximised and losses minimised.  
  
5.4 Discussion of the Environmental Impact: 
 
For the improved environmental management of both N and P losses, a covered housing 
system or feed pad with good effluent disposal systems is suggested, for Nitrogen losses, so 
that N will not be deposited when the plants can not take up the nutrients and for Phosphorus 
losses so that damage done to soils is controlled and over land flow rates will not increase. 
 
Increased overland flow is also responsible for loss of ammonia, nitrate and Escheria coli 
bacteria from the farming system, further impairing surface water quality.  
(McDowell et al, 2006)  
 
Other interesting projections in the Fertresearch report (Monaghan et al 2004, p 14) are that: 
- In contrast to present day farms, high input dairy systems are projected to be the most 
profitable farming system in 2017 at a payout of $4/kg MS, even if additional 
greenhouse gas emissions are calculated into the EBIT values 
- The increased intensification of dairy systems leads to an increased “leakiness” of 
future farming systems, resulting in greater N leaching losses and GHG emissions, 
and greater energy use (per ha and per kg MS). 
 
The inside wintering system appears to be the system of choice environmentally. 
Furthermore, it will most likely increase its comparative advantage into the future. 
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6 Financial Comparison of the Two Systems 
 
6.1 Outside Wintering Costs 
 
6.1.1. Explanation of “outside” data 
To calculate the average costs per cow per week, all costs incurred to grow the required feed 
and to transport and feed the cows in the winter were added up and divided by the number of 
“cow weeks”. As indicated earlier, 680 cows consumed one stack of whole crop silage and 
36 ha of Gruner kale during a stay of 59 days.  
For ease of comparison a land lease cost is assumed of $625 per ha, a realistic rate in the 
area. Actual financial figures were used for the comparison; sometimes calculated by 
multiplying the hectare rate and the area, other times by using the total invoice.  
 
6.1.2 Calculation: 
Cost of growing and ensiling whole crop silage (NZ$): 
Lease 22 x 625 13750.00 
Seedbed preparation 22 x 375 8250.00 
Drilling 22 x 47.50 1045.00 
Seed grain 22 x 93.91  2066.00 
Fertiliser (actual) 10756.29 
Urea (actual) 1114.85 
Spreading and carting of fertiliser (actual) 1005.00 
Granstar spraying (actual) 1422.52 
Silage making (actual) 
Total cost Whole Crop Silage on Runoff 61752.66 
22343.00 
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Cost of growing brassica crops (NZ$): 
Lease 36 x 625 22500.00 
Seedbed preparation 13500.00 
Spraying (Roundup Renew and Lorsban) 2681.28 
Gruner kale seed 5187.50 
Drilling 2350.00 
Fertiliser 12743.12 
Fertiliser spreading and carting 
Total costs brassicas 60561.90 
1600.00 
 
Winter management costs (NZ$): 
Use of tractor 147.5 hrs x 40 3794.00 
Labour @ 93 hrs/wk and $15/hr 11760.00 
Travel 75 trips to runoff and back 75 x 60 x $.50 1410.00 
Fuel for the bikes (about 600 l) 1200.00 
Reels, fences, troughs, alkathene etc. 1000.00 
Transport of cows there and back (680 x 2 x 6) 
Total winter management costs 29430.00 
8160.00 
 
6.1.3 Analysis and discussion outside feed costs: 
Total cost for wintering 680 cows for 59 days (NZ$) 151744.56 
Average cost per cow per week  26.47 
Cost per cow for ten week winter 264.70 
Cost per kg MS (assuming 440 kg MS/cow) 0.60 
  
Average costs of silage 61752.66/223440 (c/kg dm) 27.63  
Cost of brassica/ kg dm 60561.90/348692 to 427800 (c/ kg dm) 15.77 +/-1.61  
 
It is surprising how expensive the Whole Crop Silage on the runoff works out to be. The cost 
per kg dm increases dramatically when the yield disappoints. These disappointing results are 
relevant, however, because the yield would have been suppressed by the (pugged-up) history 
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of the paddocks and by the fact that these crops are typically grown on cheaper and lower 
quality land. 
 
The costs for the cultivation of the brassica crop are unlikely to get much lower than this. The 
year in which these crops were grown was a particularly benign year for growing brassica 
crops in Southland. At sowing the usual slug bait was not required and there have been no 
significant attacks from Black Diamond Moth, White Butterfly or any other insects either. 
The only factor that pushed up the costs was the fact that three applications of Urea were 
needed to avoid nitrogen deficiency. This needs to be included, however, because these 
increased requirements could also be a result of the damage done to the soil in previous 
years. 
  
One cost that has been ignored in these calculations is the costs of putting the land back into 
pasture after the brassica crop. The pasture that was turned over did not really need any 
improvement. It is even likely that the production of the pasture that was ploughed under 
would have exceeded the production of the new pasture for the first two years. The main 
challenges faced when sowing new pasture are the late establishment due to soil structure 
damage and weed problems in the new pasture (mainly Redshank). It is very difficult to 
control Redshank in new pasture without damaging the clover. If the repasturing costs are 
included they increase the costs for the outside system further. In the following cost 
calculation for pasture establishment half the costs for the brassica area were included (area 
has been in brassica for two years), and two thirds of one third of the whole crop costs (has 
been out of grass for three years and had a turnip crop in the same season).  
 
Costs of putting land back in grass: 
Fertiliser and lime costs (as per Ravensdown recommendation) 23 x 163 3749 
Groundwork and seedbed preparation 23 x 375  8625 
Grass seed 23 x 153 
Total cost putting back in grass 15893 
3519 
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When added into the equation, the costs of restoring the pasture after the cultivation of 
brassicas adds $2.76 /cow/week to the costs. The wintering costs per cow per week would 
add up to $29.23. The costs for a ten week winter $292.30 and the cost per kg MS 66.4 c 
(assuming 440 kg MS/cow) 
 
6.2 Inside Wintering Costs: 
 
6.2.1. Explanation of the inside system 
A feature of the inside system is the extended lactation it supports. This is made possible 
because the barn is adjacent to the milking shed and because the building was designed 
especially to facilitate this. The cost of the feed that was specially grown for the winter 
period was calculated in, and for the rest actuals were used where possible and estimates 
where necessary. The extra milk income and the savings of next year’s fertiliser bill were 
taken off the total costs to calculate the net costs.  
 
For the calculations I made the following assumptions: 
- Building costs facilities $750.000 (actual). 
- Cost of Capital $70,259.10 per annum based on fully amortised loan for 25 years  
- Actual milk production used (after 20 May). Assumed payout $4.25  
- Value of nutrients applied in growing season $23.342 (as calculated in 3.6.1) 
- Lower peak note requirements ignored (too complicated) 
- Feed 9.5 kg DM silage when dry; silage cost 13.3 c/ kg DM (as calculated) 
- Actual info used for barley, molasses and PKE costs. 
- Additional cost spreading and carting manure vs. fertiliser estimated at $8114 
  On 166 ha 15 m3 of slurry is applied complemented with 663 kg fertiliser. 
  This replaces 1015 kg of fertiliser over the same area (see 3.6.1)  
  Fertiliser spreading and carting costs $41/t  
  Manure spreading costs $120/hr with a proven capacity of 28 m3/hr. 
  2500/28 x $120 = $10714 (cost of spreading slurry) 
  (1015 – 663) x 166 x $41 = $2600 (saving spreading fertiliser).  
  $10714 - $2600 = $8114. 
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6.2.2  Cost of growing Barley/ Feast II silage  
Physical data: 
- Area used for harvesting winter feed is 30 ha 
- Used mix is Dash Barley, under sown with Feast II tetraploid ryegrass (at 100 and 20 
kg/ha) 
- Yield in first year : 13 T dm barley/grass silage; 3.5 T DM grass silage; grazing 2.5 T 
DM; grazing 2.0 T DM Total yield:21 T DM (as harvested) 
- Assumed yield second year 16.66 T DM 
- Lease situation assumed for land costs @ $625/ ha (going rate) 
- Other costs for the first year as incurred 
- For second year fertiliser costs assumed as in first year 
- For second year silage making costs estimated at $6 c per kg DM 
 
Calculation feed costs: 
First year (actuals) 
Lease ground: 30 ha @ $625 18750 
Work ground 30 ha @ 375/ha 11250 
Fertiliser at sowing barley/grass mix (400 kg crop 15/ha) 6263 
Drilling (conventional drill 47.50/ha; roller drill $15/ha) 1875 
Feast II grass seed (20 kg/ha) 3240 
Dash Barley (100 kg/ha) 2812 
Urea side dressing (150 kg/ha) 2490 
Granstar spraying  2030 
Silage making (370 T DM whole crop/ grass silage) 18637 
Fertiliser after crop removal (200 kg Crop 15/ha) 3239 
Clover seed included with fertiliser (2 kg Aran and 2 kg Sustain /ha) 1630 
Urea top-up (65 kg/ha) 1309 
Silage making (105 T DM grass silage) (cut self @ $100/ tractor hour) 6600 
Fertiliser after silage removal (500 kg Pot Cl/ Super/ Urea mix) 5687 
Urea top- up 65 kg/ha 1309 
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Total costs for the first year: 87121 
Total costs per kg DM: (over 30 ha x 21 T dm) (c/kg DM) 13.8 
 
Second year (estimate): 
Lease ground @ 625/ha 18750 
Fertiliser costs 20297 
Silage making (400 T DM @ $60 /t) 24000 
Total costs for the second year: 63047 
Total costs per kg dm second year: (assumed 500 T DM total) (c/kg DM) 12.6 
Average costs over two year cycle $150.168 for 1130 T DM (c/kg DM) 13.3 
 
In-house wintering: 
Cost of Capital 70259 
Silage 70 days x 500x9.5 kg x $0.133 44223 
Extra grain (38 T) 9880 
Extra molasses (2920 kg) 818 
Extra PKE (7 T) 1750 
Shed running costs (6c/kgMS) 1053 
Electricity (6 c/ kg MS) 1053 
Contract milker 13167 
Difference manure spreading vs. fertiliser 
Total costs 500 cows inside (gross wintering costs) 150317 
8114 
  
Extra income in- house wintering:  
Milk 17557 x $4.25 74617 
Saved nutrients 
Cost minus extra income (net wintering costs) 52358 
23342 
Gross cost per cow per week($/cow/week) 30.06 
Net cost per cow per week ($/cow/week) 10.47 
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6.3 Comparison and Discussion: 
 
The net inside wintering costs at $10.47 are less than half of the outside wintering cost of 
$26.47. This equates to a saving per cow per week of $16, and over a 10 week winter $160 
per cow per year.  
 
For the outside system the cost per kg MS works out at 264.70/440 = 60.1 c/kg MS. The 
inside system works out at 104.7/440 = 23.8 c/kg MS. This is a saving of 36.3 c/kg MS. This 
is significant. This could bridge the gap between variable production costs in Southland and 
other major dairy farming area’s in New Zealand, and it could even influence real estate 
values in years to come. 
 
An investment analysis on the wintering barn calculates the rate of return of the investment 
over 25 years at 22.51%. The spreadsheet is included in appendix 2.  
 
Other benefits in addition to the ones quantified so far are: 
- Greater control of feeding increases the likelihood that condition score targets are met 
with positive effect on production and reproduction the following year. 
- Options to benefit more efficiently from the availability of alternative feed sources. 
- Increased nutrient efficiency (area required per cow for winter feed) will result in 
higher possible stocking rate and per- ha performance. 
- Dairy farm staff appreciates the working conditions. This could result in a more stable 
labour force. 
- The more stable and predictable nature of the work in the inside system makes 
transfer of knowledge and establishment of Standard Operating Procedures easier.  
- Opportunity to flatten the farm lactation curve while maintaining milk quality 
standards. 
- Future improvements of the “new” system will further enhance future results. 
- As farming systems become more intensive, farms will become more “leaky” 
(Fertresearch). The inside system will compare even more favourable at the higher 
per hectare production targeted for the dairy industry in future years.  
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7  Conclusions: 
 
• Cows in Southland are mainly wintered on brassica crops. 
 
• This system is increasingly under pressure. Financial-, environmental-, cultivation-, 
animal health- and consumer related issues seem to mount. 
 
• In comparing the conventional brassica wintering system with a European-style in- 
house system the following observations were made: 
o The cows wintered inside had lower feed requirements. 
o Less land was required to provide feed for an indoor wintering system. 
o Labour requirements were lower for the in- house system. 
o The lower nutrient losses in the winter months for the inside system result in a 
fertiliser saving in the following season. 
o An increased average lactation length results in a higher per- cow production 
for the inside system. 
o Indications are that animal health and animal welfare are not significantly 
compromised in either system.  
o Animal health costs and cow losses will most likely work out budget neutral 
between the two systems. 
o Spring cow condition is better in the inside system. 
o No other effects on animal health early next lactation were found.  
o From an environmental viewpoint the inside system would be the system of 
choice by far with significant benefits in terms of nutrient loss, erosion control 
and bacterial contamination of surface water. 
o The gross wintering costs are slightly higher for the inside system, but when 
the extra milk and the saved fertiliser is calculated in, the wintering costs for 
the inside system work out a lot lower than for the brassica system. 
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Present wintering systems in Southland are not sustainable and will impede future 
growth in the dairy industry. The environmental impact, the high cost and the 
(perceived) animal health and animal welfare implications make this system 
unacceptable in its current widespread use. Future trends are likely to aggravate 
this uneasy fit even further.   
 
Introduction of a European style wintering system to Southland conditions can 
produce significant environmental and financial benefits to the Southland dairy 
industry while enabling further sustainable intensification of dairy systems. 
 
The opportunity to extend lactations is pivotal to the recovery of the extra 
investments required. 
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Mission statement Woldwide farms: 
To achieve solid returns, growth and progress in dairy farming through excellent, up- to- 
date farming practices and an innovative approach while maintaining the highest 
standards of integrity and fair play. These practices should be sustainable in regard to 









     
     
  Run- off Merrivale
    
    
 
 
    















             





































Cows wintered in shed


















G + T Cook
500 R1Yr  + 500 R2Yr








1· 305 Day 
lactation 
Test Date 




Herd Test ~~~~ 
aw PW ~w 
I I , 
iI 
HERD TEST SUMMARY 
20/4/2006 Test Day Production Averages 
Herd Test Averages 
I 
 WOldwide Farm Lid No 2 
Test Dale 
10/5/2006 Test Day Production Averages 
Milk,..kh II 
(kg) 
Herd Lactation Averages to 25/5/2006 
Milk 
IIi 








HERD TEST SUMMARY 
 







.' 3 Years ,
. " 4·8 Years 
" 9+ Years 
COWl Exclude , , 
Wholo Herd 
• 








































































































































































































































































































































































































































































































 Additional information regarding design 
 
 Overview of the building costs 
 





























Cow lying in cubicle 
 
 







































































Viewing north. South wall inclosed 
Information sheet wintering shed Woldwide 2 
 
Dimensions (from East (manure hole) to West (milking shed)): 
 
Outside row stalls 2.40 X 1.10   walking alley 3.5 m wide 
Alley 2.5 m wide double stalls 2 x 2.40 x 1.10 
Double stalls 2 x 2.40 x 1.10 outside alley 2.50 m wide 
Alley 3.5 m wide open sides 2.70 high 
Feed alley 5 m wide apex 6.20 high 
Stalls 20 cm above level feed alley 15 cm above level 
Bottompipe feedgate 60 cm high top pipe feed gate  1.25 high 
Eating space per cow 55 cm floor area per cow  5.73 m2 
Muck storage capacity 4900 m3 total dimensions  28.5 x.122 
 
 
Why is this so? (questions and answers) 
 
How is this shed situated? 
 The closed-in wall is to the South, the windbreak- wall is to the West. 
 
Why are the sides relatively low? 
 To keep the worst of the wind out (we want a gentle, constant air stream). 
 
Why is the apex so high? 
Because the minimum pitch on the roof is 15 % to avoid condensation (the steeper the roof, the 
faster the airflow, the lower the risk of a dripping roof). 
 
Why is the apex open? 
To allow air to get out at the highest point. The air gets in at the sides, warms up and rises. This 
creates an upwards airstream that keeps the air reasonably fresh (like a coal fire). 
 
Why are the outside alleys narrower than the inside ones? 
 In the inside alleys cows will have to be able to walk behind the cows that are eating. 
 
Why is the surface of the the stalls higher than the alleys? 
 To keep them dry and to create a channel for the muck scrapers. 
 
Why is the feed alley higher than the walking alleys? 
To make it easier for the cows to eat. If the feed alley is at the same level the cows front hooves 
will twist over time. 
 
What decides the dimensions of the stalls? 
The dimensions are copied from Europe, tried and proven over time (1990 sizes when European 
cows were similar sized to ours). 
 
Why are the stalls on the outside deeper (2.40 instead of 2.20)? 
 When a cow stands up she has to have room for her head to go forward. 
 
Why did you decide to install the muck scrapers? 
 Because of the level site it would have been difficult to get the fall needed for a flood wash system. 
 By scraping it out “dry” I do not have to dilute the manure. I don’t want to cart water. 
 The cows do not get disturbed by the scrapers.  
 The system has very low labour requirements (none). 
 It can run as often as needed to keep the area clean and dry (for cow cleanness and hoof health). 
  
Why do you want to store all the manure? 
 I want to put it on the paddocks in the spring when the grass takes up nutrients, and 
 I want to be able to put it back where the feed comes from; outside the irrigator area. 
 
Do you need all this manure storage? 
Probably not; A cow produces about 50 l manure per day, so I can store about six months. ( I dug it 
this big because it worked out with the dirt and because I will probably not be able to ever empty it 
out completely).  
 
Why did you put in the rubber mats? 
 Without the rubber mats the surface would be too hard and the cows would get “bedsores”. 
 With the rubber mats there is no need for sawdust, lime, sand or bark chips (cheaper). 
 Without bedding the manure is easier to pump etc. (no blockages).. 
 The rubber surface is reasonably slip free. This is better when the cows get up or lie down. 
 When a cow lies down, she “free falls” the last 15 cm. This hurts on a concrete surface. 
There is a layer of air between the mat and the concrete. This makes the surface warmer, softer 
and more slip- free when cows get up. 
 These mats have a 10 year guarantee and have tested well in Europe compared to others. 
 
What would you do differently if you would build again? 
 I would use different clamps on the pipe work. The bolts are too sharp. A few cows got scratches. 
I would put the top pipe of the feed gate in front of the standpipes. A few cows get bare spots on 
their necks. We might still fix that. 
I would not make the drop-pit quite as deep. I could have saved some money there. 
I would use a smaller manure pump. I could have saved money on pump and the power supply. 
I would have allowed a bit more room to turn for the tractor and the feedoutwagon. This is a bit too 
“Dutch”. 
 
What problems have you encountered in the “settling- in phase”? 
White line disease and some stone bruises in the cows feet partly as a result or the transition 
period (outside during day/inside during night). 
First two weeks cows were extremely dirty because most of them were sleeping in the alleys.  
Some grading problems (some bacto; some thermo; cell count o.k. (silage related?)). 
Some alley sleepers got very stiff. We put them outside to avoid further deterioration. 
  
What didn’t work out as good as you expected? 
 The milk quality and to some extent –quantity. 
 I did not expect the alley sleepers to get quite as stiff and sore. 
 
How come your milk yield has been a bit disappointing? 
 The cows were very stressed during the first couple of weeks inside. 
 We had to dry some off earlier because they were too dirty (milk quality). 
We had quite a few sore feet cows as a result of the transition (pushing cows in and out the shed 
before and after milking before they started to “flow”)). 
 We should have had more protein in the diet for the milkers 
 We went once a day immediately to save the cows feet. 
 ( Most of the reasons were just because of the “settling in- phase”). 
  
What worked out better than you expected? 
 Feed efficiency. 
 The costs of growing silage compared to brassica’s. 






Building costs wintering facility Heddon Bush: 
 
 
 Structural steel 119 800 
 Steel work 156 977 
 Painting Steel Work                      5 500 
 Water troughs 8 800 
 Erecting building 150 000 
 Digger hire etc.  10 000 
 Concreting 110 000 
 Groundwork (incl. manure storage) 15 000 
 Electrical 14 000 
 Manure pump 15 000 
 Drop pit  9 500 
 Design etc. 7 000 
 Spouting and Nova flow pipes 3 000 
 Fencing and windbreak netting 3 000 
 Extra concrete (excluding silage pad) 12 000 
 Manure scrapers 44 400 
 Rubber matting (incl. costs importation) 
 Total 747 324 
55 000 
 Say 750 k 
 
 Cost per cubicle 1 500 




Investment Analysis Wintering Shed
Outside Costs Inside Costs
Whole Crop Silage $61,752.66 Silage first year $87,121.00
Brassicas $60,561.90 Silage second year $63,047.00
Winter Management $29,430.00 spreading $8,114.00
Regrassing $15,893.00 total $158,282.00
Total cost for 59 days $167,637.56 Total yield 630 + 500 $1,130.00
No of cows 680 Cost per tonne $140.07











No of cows 500
Average cost per cow -$47.33
Difference for 500 cows
Cost outside $146,244.13
Cost inside -$23,663.87
Difference for 500 cows $169,908.00
Investment Analysis
Year 0 1 to 25
Return (per annum) -$750,000.00 $169,908.00
Net Present value $984,935.11
Internal Rate of Return 22.51%
Appendix 3: Information regarding feed and crops 
 
 Analyses of Kale (2x) 
 
 Analysis of silage used in shed (shed stack silage) 
 
 Analysis of silage used for outside cows (sample 27) 
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Appendix 4: Information regarding animal health and welfare 
 
 Milk sample results 
 
 Production PLUS profiles (trace elements) 
 
 Farm Comparisons (before and after trial) 
 
 Cow lying versus standing observations 
 









MILK SAMPLE RESULTS 
 
Farm: Woldewide No. 1 
Date samples submitted: 23/08/06 
Date results reported: 23/08/06 
 
 
Your milk samples have grown the following bacteria: 
 
Cow No. Bacteria isolated 
218 Strep uberis 
H258 No growth 
H478 Strep. uberis 
  
 
The type of bacteria isolated from your samples will indicate where your cows are catching mastitis infections and 
therefore how you may be able to prevent mastitis occurring.  Cure rates with milking cow products are only 20-
60% so try to focus on preventing mastitis as well as using the most appropriate treatments for the type of mastitis 
that you are getting. 
 
Traditionally mastitis causing bacteria have been classified as either environmental or cow associated bacteria.  
Different control measures have been recommended for the two “types” of mastitis.  Cow associated bacteria are 
only found in the cow and usually spread from cow to cow during milking. Environmental bacteria are caught in 
from the paddock and the races, especially in the drying off and in the early dry period. However increasingly it is 
becoming obvious that the milking process can impact on the incidence of environmental mastitis.  
• under milking can leave “environmental” bacteria in the udder for a further 12 hours by which time they can 
establish an infection 






















MILK SAMPLE RESULTS 
 
Farm: Woldewide # 1 
Date samples submitted: 01/09/06 
Date results reported: 04/09/06 
 
 
Your milk samples have grown the following bacteria: 
 
Cow No. Bacteria isolated 
185 Strep. uberis (light growth) 
262 Strep. uberis 
H99 Strep. uberis & Bacillus 
 
The type of bacteria isolated from your samples will indicate where your cows are catching mastitis infections and 
therefore how you may be able to prevent mastitis occurring.  Cure rates with milking cow products are only 20-
60% so try to focus on preventing mastitis as well as using the most appropriate treatments for the type of mastitis 
that you are getting. 
 
Traditionally mastitis causing bacteria have been classified as either environmental or cow associated bacteria.  
Different control measures have been recommended for the two “types” of mastitis.  Cow associated bacteria are 
only found in the cow and usually spread from cow to cow during milking. Environmental bacteria are caught in 
from the paddock and the races, especially in the drying off and in the early dry period. However increasingly it is 
becoming obvious that the milking process can impact on the incidence of environmental mastitis.  
• under milking can leave “environmental” bacteria in the udder for a further 12 hours by which time they can 
establish an infection 














Neil Hume BVM&S 
 
 




MILK SAMPLE RESULTS 
 
Farm: Woldewide # 2 
Date samples submitted: 17/08/06 
Date results reported: 21/08/06 
 
 
Your milk samples have grown the following bacteria: 
 
Cow No. Bacteria isolated 
94 No growth 
494 (contaminated) Staph. aureus 
468 (blue lettering) Staph. CNS 
117 Strep. uberis 
79 Strep. uberis 
450 (contaminated) Strep. Uberis 
553 518 Strep. Dysgalactiae 
155 Staph. CNS (very light) 
428 (contaminated) Strep. uberis & contaminents 
468 (black lettering) Strep. uberis 
212 (contaminated) Strep. dysgalactiae 
172 (contaminated) Staph. CNS (heavy) 
186 Strep. uberis 
 
The type of bacteria isolated from your samples will indicate where your cows are catching mastitis infections and 
therefore how you may be able to prevent mastitis occurring.  Cure rates with milking cow products are only 20-
60% so try to focus on preventing mastitis as well as using the most appropriate treatments for the type of mastitis 
that you are getting. 
 
Traditionally mastitis causing bacteria have been classified as either environmental or cow associated bacteria.  
Different control measures have been recommended for the two “types” of mastitis.  Cow associated bacteria are 
only found in the cow and usually spread from cow to cow during milking. Environmental bacteria are caught in 
from the paddock and the races, especially in the drying off and in the early dry period. However increasingly it is 
becoming obvious that the milking process can impact on the incidence of environmental mastitis.  
• under milking can leave “environmental” bacteria in the udder for a further 12 hours by which time they can 
establish an infection 






Your Key Vet is: Mark Bryan 
 
 








MILK SAMPLE RESULTS 
 
Farm: Woldewide # 2 
Date samples submitted: 28/08/06 
Date results reported: 30/08/06 
 
 
Your milk samples have grown the following bacteria: 
 
Cow No. Bacteria isolated 
572 No growth 
490 Strep. uberis 
525 Bacillus 
242 Staph. CNS 
131 No growth 
71 Bacillus & Staph. CNS 
94 No growth 
669 No growth 
538 Bacillus 
220 Strep. dysgalactiae 
21 Strep. uberis 
488 Strep. dysgalactiae 
549 Staph. CNS (light colony) 
166 Staph. CNS 
228 Staph. CNS (light) 
581 No growth 
189 Bacillus & Staph. CNS 
189 Strep. dysgalactiae 
245 No growth 
508 Strep. dysgalactiae 
 
The type of bacteria isolated from your samples will indicate where your cows are catching mastitis infections and 
therefore how you may be able to prevent mastitis occurring.  Cure rates with milking cow products are only 20-
60% so try to focus on preventing mastitis as well as using the most appropriate treatments for the type of mastitis 



















MILK SAMPLE RESULTS 
 
Farm: Woldewide # 2 
Date samples submitted: 01/09/06 
Date results reported: 04/09/06 
 
 
Your milk samples have grown the following bacteria: 
 
Cow No. Bacteria isolated 
258  Staph. CNS (heavy growth) 
  
 
The type of bacteria isolated from your samples will indicate where your cows are catching mastitis infections and 
therefore how you may be able to prevent mastitis occurring.  Cure rates with milking cow products are only 20-
60% so try to focus on preventing mastitis as well as using the most appropriate treatments for the type of mastitis 
that you are getting. 
 
Traditionally mastitis causing bacteria have been classified as either environmental or cow associated bacteria.  
Different control measures have been recommended for the two “types” of mastitis.  Cow associated bacteria are 
only found in the cow and usually spread from cow to cow during milking. Environmental bacteria are caught in 
from the paddock and the races, especially in the drying off and in the early dry period. However increasingly it is 
becoming obvious that the milking process can impact on the incidence of environmental mastitis.  
• under milking can leave “environmental” bacteria in the udder for a further 12 hours by which time they can 
establish an infection 




































 Following are the results of your herd samples taken on the 3rd August 2006. 
 In the graphs, the following colours are used: 
 
Magnesium is of course particularly important at this time of year, both for staggers prevention, and as an 
aid in the prevention of milk fever. The amount and type of magnesium required will be determined by 
both their type of feeding, and by their blood status. Further refinements can be assessed after DCAD 
analysis of the pasture, where necessary.  High K+ levels in feed can mean that blood magnesium levels 


































Average:  0.99mmol/l 
 
Range:  0.62-1.15mmol/l 
SELENIUM 
Selenium at this time of year is very important. Deficiencies will show as retained cleanings and other 
peri-calving conditions and health problems. It is difficult to give an ideal figure for this, but it would be 
safe to say that as high as safely possible is what we should strive for.  
 
Certainly figures up above 1000 are possible, but this needs to be tempered with the specific farm 
conditions. The advice below is an attempt at a realistic Se level at the moment in your herd. This may 




Even though it looks like the mean Selenium levels are within the reference range they are 
too low/marginal.  The reference range used by the lab is very wide & based on conservative 
figures.  Overseas studies have revealed that selenium levels should preferably be around 
1000 (or even a bit over).  Especially around calving & mating it is important to have levels 
up.  To give cows a quick boost they can be injected (see under “B12”).  An easy way of 
supplementing during the rest of the year is with a 5mg/ml selenium liquid product (like 
Selovet or Selmitt) that goes in the dosatron through the water.  Normal dose is 
½ml/cow/day.  However if you want to use such a product you should probably give 




Liver biopsies for copper are the optimal copper test. Copper is stored in the liver, and is released from storage 
over time as required. Administration of copper over and above a cow’s immediate requirements results in 
copper being stored in the liver. 
 
Because of this, and because of the variances in copper levels in the blood at any given time, liver copper 
reflects a cow’s true copper status better than blood tests. With the figures from liver biopsy we are able to tell 
how much copper is currently stored, and by assessing the likely demand for copper against the supply, we are 























Average:  292nmol/l 
 


























Average:  428umol/kg 
 
Range:  95-2000nmol/kg 
COMMENT 
This is an interesting result.  Liver coppers in your cows are fine but the liver copper from 1 heifer we did at 
04/08 was deficient.  The copper in the 3 heifers we sampled following the result were low-marginal too (like 
to see liver copper levels between 1000-2000).  I advise to inject all your heifers with 2ml Coppermax 









B12 levels are not deficient but I’d like to see them higher this time of year.  B12 can be 









Georgette Wouda DVetMed 
 
This report should not be reproduced except in full. All recommendations and consequent advice draw 




























Average:  188pmol/l 
 
Range:  >100pmol/l 
 
M & J Lundman 
1915 Winton- Wreys Bush Highway 





Dear Mike & Jo, 
 
Following are the results of your blood tests and liver biopsies taken on the 25 July 2006 














































































































Reference Range: 0.62 – 1.15mmol/l 
Average: 298nmol/l 
 
Reference Range: 150 – 1000nmol/l 
Farm Comparison
Date: 18/04/2006
WWF 1 WWF 2
NB:  These are all prior to visit recommendations.
Cow Numbers
Cows In Milk 440 601
% of Cows Wintered 88.0% 90.9%
Cows In Milk/ha 2.84 2.59





SCC - Average 152 120
Total Production 181263 260981
% of Total Budget 95.4% 96.7%
Production/ha 1169 1292
Feed and Feeding
% of farm out of round (silage/regrassing) 0.0% 0.0%
Average Pasture Cover 2100 2200
Kg Supplements fed/day Milkers 2020 1622
Kg Supplements fed/cow/day Milkers 4.6 2.7
Kg Supplements fed/ha/day Milkers 13.03 6.99
Kg Supps fed/cow to-date (excl Grain) 297 386
Kg Supps remaining/cow (excl. Grain) 230 274
Nitrogen Application To-date/ha 167.9 167.9
% of farm grazed to-date   
Current Rotation Speed 30 30
Current Grass Feed Demand/ha/day 35 37
Farm Comparison
Date: 28/08/2006
WWF 1 WWF 2
NB:  These are all prior to visit recommendations.
Cow Numbers
Cows In Milk 236 331
% of Cows Wintered 47.4% 48.7%
Cows In Milk/ha 1.52 1.43






SCC - Average 131 129
Total Production 2240 12165
% of Total Budget 1.1% 3.7%
Production/ha 14 60
Feed and Feeding
% of farm out of round (silage/regrassing) 0.0% 0.0%
Average Pasture Cover 1850 1900
Kg Supplements fed/day Milkers 1534 2059
Kg Supplements fed/cow/day Milkers 6.5 6.2
Kg Supplements fed/ha/day Milkers 9.90 8.88
Kg Supps fed/cow to-date (excl Grain)   
Kg Supps remaining/cow (excl. Grain)   
Nitrogen Application To-date/ha 46 46
% of farm grazed to-date   
Current Rotation Speed 50 40













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Analysis Cow Lying Trials
Average time spent lying down by 12 cows (3 x 8 hr shifts)
2.5 0 3.75 4.5 7.25 3.5
2 1.5 4 0.5 7.25 1.75
3.25 1.25 6.5 4.5 6.25 2.5
2.75 0 4.75 1.25 4.5 3.5
2.75 2.25 5 3.75 6 1.75
3.25 2.5 5.75 4 7.5 3.5
3.25 0 5 1.75 6 0.75
1.75 2.75 4.25 6.5 0 1.25
1.75 2.25 4.25 1.5 6 2.5
3.25 2.5 5.25 3.25 8 1
2 2.5 6.75 2.75 7.5 2



















22-Jun 6-Jul 24-Jun 22-Jun 6-Jul 24-Jun 22-Jun 6-Jul 24-Jun
24 7 37 13 24 4 23 13 25
26 6 37 0 24 6 21 14 28
24 6 38 0 23 7 21 13 30
23 5 37 5 27 4 22 10 28
24 4 36 7 24 1 18 15 31
23 3 37 9 24 1 18 13 33
27 3 38 6 25 2 18 14 33
29 2 38 9 25 3 20 12 33
28 2 35 7 28 2 17 14 34
29 5 35 6 30 2 19 12 37
30 9 35 6 23 2 19 6 36
25 10 36 3 25 3 20 9 37
22 17 35 1 25 5 19 11 37
19 11 33 1 30 7 20 9 37
0 14 32 3 32 8 24 10 37
0 14 25 3 32 14 23 9 37
0 30 15 4 35 18
1 27 8 11 32 16 Mean 13.354 17.667 19.417
2 26 2 12 32 27 SD 9.087 8.871 15.104
2 25 1 12 33 15 t 1-2 0.001053
0 23 0 11 32 29 t 1-3 0.000948
0 22 0 13 28 36 1 2-3 0.329183
0 24 0 18 29 38
0 20 0 19 29 40
0 21 0 18 24 38
1 22 0 20 18 35
1 22 0 16 15 23
3 23 0 5 13 30
3 25 0 13 16 27
4 25 0 11 11 29
5 23 0 16 8 28
11 19 0 17 1 27
13 19 0 20 2 27
12 20 0 6 6 26
13 19 0 20 8 24
13 21 0 22 10 26
15 21 0 24 13 26
13 24 0 26 12 21
18 21 6 23 12 24
15 20 7 26 12 27
Number of animals out of 40 lying at 15 minute intervals
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